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Description

Field of the Invention

The invention relates to overhead storage compart-
ments with lowerable storage bins, more specifically, the
invention relates to overhead storage compartments for
use on passenger aircraft and the like.

Background of the Invention

Storage compartments with lowerable storage bins
have been widely used on commercial aircraft and in
other applications for a number of years. Storage com-
partments are generally located along the sides of the
aircraft and down the center of the aircraft above the
seats in the passenger compartment. Regardless of the
location, it is advantageous that the storage compart-
ments be located at a sufficient height as not to signifi-
cantly interfere with passenger movement within the
aircraft. It is also advantageous that the storage bins of
the storage compartments be sufficiently low when
opened to allow passengers to easily place luggage and
other carry-on items within the storage bins.

In order to achieve the above-mentioned goals,
past storage compartments have included storage bins
that are mounted within support structures or frames on
the sides and center of the aircraft's passenger com-
partment. The storage bins are generally mounted so
that a passenger may grasp a handle located in the
center of the storage bins and pull the storage bin down-
ward. As a passenger asserts a downward force on the
storage bin, the storage bin swings downward out of the
overhead support structure. The lowered storage bin
allows a passenger easier access to the interior of the
storage bin. U.S. Patent Nos. 4,275,942 (Steidl);
368,937 (Palombo et al.) and 5,244,269 (Harriehausen
et al.) disclose three different overhead storage com-
partments that function as discussed above.

One disadvantage of past overhead storage com-
partments is that they are configured to allow the stor-
age bins to lower along a single pre-determined path.
The seating configurations on commercial aircraft, on
the other hand, are readily reconfigurable to allow differ-
ent seat spacing, seat widths, and number of seats
across the width of the cabin. Although past storage
compartments are advantageously configured for a
specific seating configuration, they are difficult for pas-
sengers to use if other seating configurations are
employed.

For illustration, consider an overhead storage com-
partment for use in a first-class seating configuration in
which there are two seats located in the center of the
aircraft and two seats located along each side of the air-
craft. Overhead storage compartments designed for
use in such a seating configuration are generally
located along the sides of the aircraft and down the
center of the aircraft. The storage compartments are
generally configured so that the storage bins are
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located directly above the seats closest to the aisles of
the aircraft. This configuration allows passengers stand-
ing in the aisles to easily reach up and pull down the
storage bins. As the storage bins move downward, they
do so directly over the seats closest to the aisle, thus
allowing passengers easy access to the interior of the
storage bins.

Now consider the same storage compartments
used in an economy class configuration having five
seats located down the center of the aircraft and two
seats along each side of the aircraft. In the economy
class seating configuration, the center overhead stor-
age compartments are no longer located directly over
the seats nearest the aisles of the aircraft. Instead, the
storage compartments are spaced inward from the
center seats. The passengers must now reach over the
seat located nearest the aisle to grasp the handle of the
overhead storage bin and pull the storage bin down.
Alternatively, passengers must walk into the space
between the rows of seats in order to grasp the handle
of the overhead storage bin. This option may not be
available if passengers are already seated in the seats
nearest the aisle. Once a passenger pulls down on the
handle of the storage bin, the overhead storage bin low-
ers downward. However, instead of lowering directly
over the seats closest the aisle, the overhead storage
bins lower over the interior seats making it difficult for
the passenger to access the interior of the storage bin.

Past storage compartments either inconvenience
passengers when different seating configurations are
used or are retrofitted at the same time the seating con-
figuration is altered. Retrofitting storage compartments
involves either removing the storage compartments and
replacing them with different storage compartments or
at minimum removing the storage bin's movement
mechanisms, designing new mechanisms and retrofit-
ting the storage compartments with the new movement
mechanism. In either case, retrofitting the preexisting
storage compartments is time-consuming and adds to
the expense of reconfiguring the aircraft's seating. In
addition, in order to meet the need for seating reconfig-
uration, manufacturers manufacture several different
models of storage compartments.

Thus, there exists the need for improved overhead
storage compartments that lend themselves to use with
different seating configurations without the need to
replace the storage compartments or entire movement
mechanism. The present invention is directed toward
fulfilling this need.

Summary of the Invention

In accordance with the present invention an over-
head storage compartment for an aircraft or other appli-
cation is provided. The overhead storage compartment
raises and lowers approximately linearly downward
from an overhead support structure or swings down-
ward and outward from the overhead support structure
to accommodate different seating configurations.
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In one embodiment of the invention, the storage
compartment includes an overhead structure in which
an overhead storage bin is mounted. An exten-
sion/retraction mechanism is connected between both
sides of the storage bin and the overhead support struc-
ture. The extension/retraction mechanism is reconfig-
urable between two different configurations. In the first
configuration, the storage bin is movable between a
stowed position in which it is nestled into the support
structure to an extended position in which it is spaced
approximately linearly downward from the support
structure. In the second configuration, the storage bin is
movable from the stowed position to an extended posi-
tion in which the storage bin is spaced downward and
outward from the support structure.

In accordance with further aspects of the invention,
the extension/retraction mechanism includes an upper
link and a lower link connected between the support
structure and the storage bin. A drive link is connected
between the upper link and an idler link and a balance
spring is connected between an intersection of the idler
link and the drive link and the support structure. The
retraction mechanism also includes a snubber con-
nected between the upper and lower links.

In accordance with other aspects of the invention,
the compression snubber is used in the first configura-
tion and a tension snubber is used in the second config-
uration. The storage compartment may also include a
dash pot to cushion the retraction of the storage bin and
a down stop to limit the downward displacement of the
storage bin.

The storage compartment of the present invention
is readily adapted between the first and second config-
urations. Therefore, the storage compartment can be
easily reconfigured to accommodate different seating
configurations.

The ability of the storage compartment of the
present invention to be easily reconfigured reduces the
time and expense required to change seating and stor-
age configurations over prior storage compartments.
The storage compartment of the invention also allows
passengers to easily access the interior of the storage
bin regardless of the seating configuration.

For example, in a first class seating configuration
having two seats on either side of the aircraft and two
seats in the center of the aircraft, the storage compart-
ment may be configured in the first configuration. In the
first configuration, the storage bin lowers to a lowered
position directly over the center seats thus allowing pas-
sengers easy access to the bin's interior. In an economy
class seating configuration having five seats in the
center of the aircraft, the storage compartment is used
in its second configuration. In the second configuration,
the storage bin moves both downward and outward
towards the aisle of the aircraft as the storage bin is low-
ered to its lowered position. This movement allows the
storage bin to move outward over the seats nearest the
aisles of the aircraft, thus allowing passengers ease of
access to the bin's interior.
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Brief Description of the Drawings

The foregoing aspects and many of the attendant
advantages of the invention will become more readily
appreciated as the same becomes better understood by
reference to the following detailed description, when
taken in conjunction with the accompanying drawings,
wherein:

FIGURE 1 is an end view of a storage compartment
formed in accordance with the present invention in
a first configuration and in a stowed position;
FIGURE 2 is an end view of the storage compart-
ment of FIGURE 1 in a lowered position;

FIGURE 3 is a schematic, partial cutaway view of
half of the interior passenger compartment of an
aircraft incorporating the storage compartment of
FIGURES 1 and 2;

FIGURE 4 is an end view of the storage compart-
ment of FIGURE 1 in a second configuration and in
a stowed position;

FIGURE 5 is an end view of the storage compart-
ment of FIGURE 4 in a lowered position;

FIGURE 6 is a schematic, partial cutaway view of
half of the interior of an aircraft passenger compart-
ment including the storage compartment of FIG-
URES 4 and 5.

Detailed Description of the Preferred Embodiment

FIGURES 1-6 illustrate a storage compartment 10
formed in accordance with the present invention. FIG-
URES 1-3 illustrate the storage compartment 10 in a
first configuration in which the storage bin 12 of the stor-
age compartment 10 opens by moving approximately
linearly downward out of an overhead support structure
14. FIGURES 4-6 illustrate the storage compartment 10
in a second configuration in which the storage bin 12
swings downward and outward from the support struc-
ture 14 as best seen in FIGURE 6.

The storage compartment 10 is generally operated
in the first configuration illustrated in FIGURES 1-3
when the storage compartment is located directly over
the passenger seat 16 (FIGURE 3) closest the aisle 15
of the aircraft. In the first configuration, a passenger
may grasp a handle (not shown) on the storage bin 12
and pull downward, causing the storage bin to move
approximately linearly downward over the passenger
seat 16. After the storage bin 12 has reached its lower-
most point as shown in FIGURE 3, a passenger may
easily place luggage or other carry-on items within the
interior of the storage bin. The seating configuration
illustrated in FIGURE 3 is representative of one seating
configuration used for business or first-class seating
configurations on some aircraft.

The second configuration of the storage compart-
ment 10 shown in FIGURES 4-6 is most advanta-
geously used when the storage compartment is located
inward from the seat 20 located closest the aisle 22 as
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illustrated in FIGURE 6. In the second configuration, the
passenger opens the storage compartment by pulling
down on the handle (not shown) of the storage bin. As a
downward force is applied to the storage bin 12, the bin
swings downward and outward toward the aisle 22. The
lowered storage bin 12 is thus located closer to the aisle
22 than the stowed storage bin, allowing a passenger to
easily place luggage or other carry-on items in the inte-
rior of the bin. Thus, the storage compartment 10
according to the present invention may be used for dif-
ferent seating configurations while still providing easy
access to the interior of the storage bin.

The structure and operation of the first configura-
tion of the storage compartment 10 will now be
described by reference to FIGURES 1 and 2. The stor-
age compartment 10 includes a support structure 14
that is attached to the fuselage or overhead support of
an aircraft, or other vehicle that uses overhead storage
compartments. The storage bin 12 (illustrated in phan-
tom) is movably attached to the support structure 14
through the use of retraction mechanisms 24 attached
to both ends of the storage bin. In FIGURES 1-2 and 4-
5, the storage bin 12 has been shown in phantom so
that the structure and operation of the retraction mech-
anism 24 may be more easily viewed and the following
description more easily understood. The storage bin 12
itself is a box having a top 16 (FIGURE 2), a bottom 17,
a back wall 18, two opposing ends 26 and an opening
19 in its front surface into which luggage or other carry-
on items may be inserted.

As described above, in the storage compartment's
first configuration the retraction mechanism 24 allows
the storage bin 12 to move from a stowed position (FIG-
URE 1) in which the storage bin is nestled into the sup-
port structure 14 to an open and lowered position in
which the storage bin is lowered approximately linearly
downward from the support structure 14 (FIGURE 2). In
its lowered position, the storage bin 12 is also rotated
slightly counter clockwise as illustrated in FIGURE 2 so
that a passenger may more easily access the interior of
the storage bin.

The retraction mechanism 24 is located in a plane
parallel to the ends 26 of the storage bin 12 and the
ends of support structure 27. The retraction mechanism
is formed of an idler link 30, a balance spring 32, a drive
link 34, an upper link 36, a lower link 38 and a compres-
sion snubber 40. The retraction mechanism 24 also
includes a slide track 44, a down stop 46 and a dash pot
48 that function as described below. Although FIGURE
1 illustrates a single retraction mechanism, each stor-
age bin 12 includes two retraction mechanisms 24, one
retraction mechanism mounted on each end 26 of the
storage bin.

The idler link 30 is a straight elongate member that
is pivotally attached to the end 27 of the support struc-
ture 14 at its upper end by a pivot 50 located at a point
near the ceiling of the support structure. The opposite
end of the idler link 30 is pivotally attached to the end of
the drive link 34 and the end of the balance spring 32 by
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a pivot 52. The pivot 52 extends through the ends of the
idler link 30, balance spring 32 and drive link 34 and into
an upward facing arcuate slot 54 in the slide track 44.
The pivot 52 is anchored within the slot 54 such that it is
prevented from moving into or out of the slot 54 but
allowed to slide freely within the arcuate slot 54.
Anchoring the pivot pin 52 within the slot 54 of the slide
track 44 prevents the ends of the idler link 30, balance
spring 32 and drive link 34 from moving out of plane dur-
ing retraction and extension of the retraction mecha-
nism 24 as described below.

The balance spring 32 is a straight elongate com-
pression spring that is pivotally attached to the formed
end 27 of the support structure 14 at one end by a pivot
54 and is pivotally connected to the pivot 52 at its oppo-
site end. The balance spring 32 includes a rod that is
telescopically mounted within a cylinder in a manner
well known in the art. The balance spring 32 is attached
between pivots 52 and 54 in a precompressed state so
that it exerts an inward directed force on the idler link 30
and drive link 34 as described in more detail below.

The drive link 34 is a straight elongate member hav-
ing downward facing arcuate portion 53 at one end. The
outer end of the arcuate portion 53 is pivotally con-
nected to the pivot 52 while the opposite end 58 of the
drive link 34 is pivotally connected to a lug 55 located on
the lower end of the upper link 36 by a pivot 56.

The upper link 36 is a straight elongate member
that includes a downward facing arcuate portion 57 at
its lower end. The lug 55 is located adjacent the inter-
sect of the arcuate portion 57 of the upper link 36 and
the straight portion of the upper link. The end of the
arcuate portion 57 is pivotally connected to a pivot boss
60 by a pivot 62. The pivot boss 60 is a reinforced
mounting boss that is attached to the upper inside cor-
ner of the end 26 of the storage bin 12. The opposite
end of the upper link 36 is pivotally connected to a pivot
64. The pivot 64 is mounted on an extension bracket
(not shown) that is fixedly attached to and extends
upward from the top of the support structure 14.

The lower link 38 is a straight elongate member that
is pivotally attached to the end 27 of the support struc-
ture 14 at one end by a pivot 70. The opposite end of the
lower link 38 is pivotally attached to a pivot boss 72 by a
pivot 74. The pivot boss 72 is a structural reinforcement
on the end 26 of the bin 12 adjacent the back wall 18.
The pivot boss 72 is spaced downward from the upper
pivot boss 60 approximately halfway between the top 16
and bottom 17 of the storage bin 12. The lower mecha-
nism link 38 is also pivotally connected to the lower end
of the compression snubber 40 by a pivot 80. The pivot
80 is located slightly inward from the pivot 74 along the
lower link's length. The lower link 38 also includes a
bearing or hole 82 that is spaced inward along the
length of the link from the pivot 80. The hole 82 is sized
to receive a pivot 84 mounted on a pivot boss 86 when
the retraction mechanism is in the second configuration
as described below. The pivot boss 86 is a structural
reinforcement located on the end 26 of the storage bin
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12 at approximately the same height as the pivot boss
72 but spaced outward further from the back wall 18.

The compression snubber 40 is a straight elongate
snubber having a rod telescopically mounted within a
cylinder in a manner well known in the art. The com-
pression snubber 40 resists being compressed, how-
ever, when a sufficient compression force is placed on
the snubber, the rod retracts into the cylinder. The com-
pression snubber could be a hydraulic, spring, air or
other type of snubber.

One end of the compression snubber 40 is attached
to the lower link 38 by pivot 80 and the opposite end of
the compression snubber is attached to the outer end of
the arcuate flange 57 of the upper link 36 by a pivot 90.

As discussed above, the storage compartment 10
also includes a down stop 46 and a dash pot 48. The
down stop 46 and dash pot 48 are mounted on the end
27 of the support structure 14. The down stop 46 is
spaced downward from the ceiling of the support struc-
ture 14 and outward from the rear wall of the support
structure. The down stop contacts the drive link 34 to
prevent further downward movement of the storage bin
12 as described in more detail below. The dash pot 48
is a hydraulic, spring, or other type of dash pot. The
dash pot 48 is located on the end 27 spaced downward
from the ceiling of the support structure 14 and is posi-
tioned to contact the idler link 30 in order to cushion the
upward movement of the storage bin 12 as discussed in
more detail below.

As illustrated in FIGURE 1, when the storage bin 12
is in its stowed position, it is nestled within the support
structure 14. In the stowed position, the balance spring
32 is fully extended such that the pivot pin 52 and thus
the attached ends of the idler link 30 and drive link 34
are biased to the right end of the slot 54 as shown in
FIGURE 1. Biasing the drive link 34 to the right as illus-
trated in FIGURE 1 forces the upper link 36 upward thus
biasing the storage bin 12 into the stowed position. It is
advantageous that the balance spring 32 provide a suf-
ficient force to assist the storage bin 12 in moving
upward after a passenger has placed luggage or other
carry-on items in the storage bin.

In the preferred embodiment, the balance spring 32
provides a sufficient force to the drive link 34 to assist in
lifting 20 pounds of luggage within the storage bin.
When the storage bin 12 reaches its uppermost stowed
position (FIGURE 1), the idler link 30 contacts and com-
presses the dash pot 48 thus preventing the idler link
and storage bin from moving beyond a predetermined
stowed position. It is advantageous that the dash pot 48
be spring or otherwise loaded so that it cushions the
movement of the idler link 30 and thus storage bin 12
into the stowed position. The cushioning effect of the
dash pot 48 helps to prevent the storage bin 12 from
crashing or otherwise noisily contacting the support
structure 14 during retraction. Once the storage bin 12
reaches its fully stowed position, a laich mechanism
(not shown) on the storage bin engages a retaining
mechanism on the support structure 14 to ensure that
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the storage bin does not open unexpectedly during
operation of the aircraft.

Once the latch mechanism (not shown) is disen-
gaged from the support structure 14, the storage bin 12
begins to move downward under the weight of luggage
in the bin. In the preferred embodiment, if the luggage in
the bin weighs less than 26 pounds, the bin must be
manually pulled down. The storage bin 12 is prevented
from moving quickly downward by the action of the com-
pression snubber 40. As discussed above, the com-
pression snubber 40 resists compression. As the
storage bin 12 moves downward, the arcuate portion 57
of the upper link 57 rotates around the pivot 62 com-
pressing the compression snubber 40. The compres-
sion snubber 40 resists being compressed thus slowing
the downward movement of the storage bin 12.

As the storage bin 12 continues to move downward,
the upper link 36 pivots on pivots 64 and 62 while the
lower link 38 pivots on pivots 70 and 74 allowing the
storage bin to move approximately linearly downward
away from the support structure 14. In addition to mov-
ing downward, the location of the pivot points 64, 62, 70,
and 74 also cause the storage bin 12 to rotate counter
clockwise slightly as illustrated in FIGURE 2. This slight
counter clockwise rotation improves a passenger's
access to the storage bin's interior.

The down stop 46 is positioned on the end support
wall 27 such that it contacts the drive link 34 when the
storage bin 12 reaches a predetermined lowered posi-
tion as illustrated in FIGURE 2. The down stop 46 thus
prevents the storage bin 12 from moving downward
beyond the predetermined position.

It has been found advantageous to connect the
upper ends of the upper links 36 located on either end
of the storage bin 12 to ensure that the storage bin does
not twist or deform while raising or lowering. To ensure
that the upper links 36 pivot at the same rate of angular
rotation, a torsion member (not shown) is connected
between the upper links at the pivots 64. The torsion
member could be a torsion tube, bar or other member
that ensures that the upper links 36 move at approxi-
mately the same rate of angular rotation.

One advantage of the present invention is that the
retraction mechanism 24 may be easily reconfigured
from the first configuration illustrated in FIGURES 1-3 to
the second configuration illustrated in FIGURES 4-6. In
FIGURES 4-6, the storage bin 12 not only translates lin-
early downward from the support structure 14, it also
swings outward from the support structure as best illus-
trated in FIGURE 6. In the second configuration, the
same idler link 30, balance spring unit 32, drive link 34,
upper link 36, lower link 38 and dash pot 48 are utilized.
However, the down stop 46 is repositioned, the com-
pression snubber 40 is replaced with a tension snubber
100 and the lower mechanism link 38 is pivotally
attached to the storage bin 12 at the pivot 84 as
opposed to pivot 74.

Except as described below, the structure and oper-
ation of the retraction mechanism 24 in the second con-
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figuration is the same as the structure and operation of
the retraction mechanism 24 in the first configuration
and may be understood by reference to the detailed dis-
cussion of the first configuration. The structure of the
storage compartment 10 in the second configuration
that is the same as the structure in the first configuration
is identified using the same reference numerals as used
in the first configuration.

In the second configuration, the lower link 38 is
detached from the pivot 74 and compression snubber
40. The lower link 38 is then repositioned and reat-
tached to the storage bin 12 by placing the hole 82 in
the lower link over the pivot 84 and securing it in place.
The upper end of the compression snubber 40 is
detached from the pivot 90 and the compression snub-
ber removed. The compression snubber 40 is then
replaced by a tension snubber 100. The tension snub-
ber 100 is an elongate member consisting of a rod tele-
scopically mounted with a cylindrical housing as
commonly known in the art. The tension snubber 100
may be a hydraulic, spring, air or other type of snubber
that resists extension of the snubber. One end of the
tension snubber 100 is pivotally attached to the arcuate
portion 57 of the upper link 36 by pivot 90. The opposite
end of the tension snubber 100 includes a side mounted
lug 102 that is pivotally attached to the end of the lower
link 38 by pivot 104.

Repositioning and reattaching of the lower link 38
allows the storage bin 12 to swing outwardly from the
rear wall of the support structure 14 as it is lowered as
illustrated in FIGURES 5 and 6. In a manner similar to
that described with respect to the first configuration, the
balance spring 32 provides a force that biases the stor-
age bin 12 into the stowed position. However, reposi-
tioning the lower link 38 requires that a tension snubber
100 be used to prevent undesirable rapid downward
movement of the storage bin 12 upon unlatching as
opposed to the compression snubber 40 used in the first
configuration.

In the second configuration, as the storage bin 12
moves downward and outward, the distance between
the arcuate end 57 of the upper link 36 and the end of
the lower link 38 increases. Thus, in order for the stor-
age bin 12 to move downward, the tension snubber 100
must be elongated. The tension snubber 100 resists
elongation, thus preventing undesirable rapid downward
movement of the storage bin 12.

In order for the storage bin 12 to be allowed to move
outward in the second configuration, the down stop 46
must be moved further outward from the rear wall of the
support structure 14. After the down stop 46 is reposi-
tioned, it functions in a manner similar to that described
with respect to the first configuration. The down stop 46
contacts and stops further movement of the drive link 34
when the storage bin 12 has reached its lowered posi-
tion (FIGURE 5). The dash pot 48 functions in the sec-
ond configuration in a similar manner as in the first
configuration. The dash pot 48 contacts and cushions
the movement of the idler link 30 as the storage bin
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moves into its stowed position, thus cushioning the
movement of the storage bin.

While the preferred embodiment of the invention
has been illustrated and described, it will be appreciated
that various changes can be made therein without
departing from the spirit and scope of the invention.

Claims

1. Anoverhead storage compartment for use in an air-
craft comprising:

- an overhead structure coupled to the ceiling of
the aircraft;

- astorage bin movably mounted within the over-
head structure; and

- a retraction mechanism connected between
the storage bin and the overhead structure, the
retraction being reconfigurable between a first
configuration in which the storage is movable
from a stowed position to a lowered position
spaced approximately linearly downward from
the support structure and a second configura-
tion in which the storage bin is movable from
the stowed position to a lowered position in
which the storage bin is spaced both downward
and outward from the support structure.

2. Anoverhead storage compartment for use in an air-
craft, the storage compartment comprising:

- an overhead support structure coupled to the
interior of an aircraft fuselage;

- astorage bin movably coupled to the overhead
support structure; and

- a retraction mechanism connected between
the storage bin and the overhead structure to
allow the storage bin to move between the
stowed position approximately linearly down-
ward to a lowered position and to move
between the stowed position downward and
outward to a lowered position depending upon
the configuration of the retraction mechanism.

3. The overhead storage compartment of claim 1 or 2,
wherein the retraction mechanism includes upper
and lower links between the support structure and
the storage bin.

4. The overhead storage compartment of claim 1, 2 or
3, wherein the retraction mechanism comprises a
drive link.

5. The storage compartment of claims 1, 2, 3 or 4,
wherein the retraction mechanism includes a

spring.
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The storage compartment of any of claims 3-5,
wherein the retraction mechanism further com-
prises a snubber.

The overhead storage compartment of claim 5 or 6,
wherein the spring is a balance or compression
spring.

The overhead storage compartment of claim 6 or 7,
wherein the snubber is a tension snubber or a com-
pression snubber.

A method for re configuring an overhead storage
compartment having a movably mounted storage
bin that moves between a stowed position approxi-
mately linearly downward to a lowered position to
allow the storage bin to move between the stowed
position downward and outward to a lowered posi-
tion, the method comprising:

- providing a overhead storage compartment
having a storage bin movably coupled to the
storage compartment by upper and lower links
and a compression snubber attached between
ends of the upper and lower links attached to
the storage bin;

- detaching the end of the lower link attached to
the storage bin and pivotal reattaching the
lower link to the storage bin to the storage bin
at a position spaced inward from the position at
which the lower link was originally attached to
the storage bin; and

- replacing the compression snubber with a ten-
sion snubber.

The method of claim 9, further comprising attaching
the tension snubber to the upper link at one end
and attaching the tension snubber to the lower link
at the position at which the lower link was originally
attached to the storage bin at the other end.
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